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SUMMARY

On January 20, 2003, a 22-year old male career
firefighter (thevictim) wasfatdly injured after being
trapped during astructurd collgpsefollowing ahouse
fire. Thevictimwasperforming overhaul onthefirst
floor when achimney fdl causng agtructurd collgpse.
Thevictimand two other firefightersbecametrapped
under the debris of the chimney and second floor.

Thevictim wasremoved from the collapse within 10
minutes. He was transported via helicopter to a
regional hospital where he was pronounced dead.

NIOSH investigators concluded thet, to minimizethe
risk of similar occurrences, fire departments should

» ensurethat an assessment of the stability and
safety of the structure (e.g., roofs, ceilings,
partitions, load-bearing walls, floors, and
chimneys) is conducted before entering fire
and water -damaged structuresfor overhaul
operations

» establish and monitor a collapse zone to
ensurethat no activitiestake placewithin this
area as part of overhaul operations

Incident Ste

e ensure that an Incident Safety Officer,
independent from the Incident Commander,
is appointed and on scene early in the fire
operation

e ensureconsistent use of personal alert safety
system (PASS) devices even during over haul
operations

» ensurethat firefighterswho enter hazardous
areas, e.g., suspected unsafestructuresduring
overhaul, be equipped with two-way
communicationswith Incident Command

INTRODUCTION

On January 20, 2003, a 22-year old male career
firefighter (thevictim) wasfataly injured during a
sructurd collgpse after aresidentid fire. On January
22, 2003, the U.S. Fire Administration (USFA)
notified the Nationd Indtitutefor Occupationd Safety
and Health (NIOSH) of thisfatality. On February
12-13, 2003, three occupationa safety and health
specialists from the NIOSH Fire Fighter Fatality
Investigation and Prevention Program investigated
theincident. The NIOSH team met with the Chief

The FireFighter Fatality I nvestigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the programisto determinefactorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and saf ety specialiststo develop strategiesfor
preventing future similar incidents. The program does not
seek to determinefault or place blame on fire departments
or individual firefighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-N1 OSH
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of the department involved in the incident and
interviewed firefighterswho wereonthescene. The
incident site was visited by the NIOSH team for
orientation purposes only (the building and its
contents had been removed prior to the NIOSH
investigation). The department’ s standard operating
procedures (SOPs), training records of the victim,
911 digpatch transcripts and the medical examiner's
report were reviewed.

Fire Department

Thefire department involved in thisincident has 30
volunteer firefightersthet operatefromasinglegtation.
Thevictim had been with the department for 4 years
and was the only paid fire fighter within the
combination department. Theloca township funded
the salary of the victim. The department servesa
rura areawith apopulation of approximately 4,000
inan areaof about 68 squaremiles. Thevictimaso
served asaLieutenant in aneighboring volunteer fire
department and had been a member of this
department for 8 years.

Training

Thevictim had completed National Fire Protection
Association (NFPA) Fire Fighter Level | and 11
training. Additiond training included hazardous
materials awareness (HazMat), pumper operations,
search and rescue, rapid intervention team (RIT)
operations, emergency vehicle operations, and
wildland firefighting.

Equipment and Per sonnel

There were 7 departments on scene prior to the

collapse. Theinitia dispatch was at 1501 hours.

Unitsand gpparatus arrived asfollows:

* Engine12-2 (victim'sapparatus) a 1514 hours

* Engine12-1at 1518 hourswith Assistant Chief
(Incident Commander)

*  Ambulance 12-9 at 1518 hours

» Tanker TNK12 at 1520 hours

*  Brush Truck BR-12 at 1524 hours with Chief

and Deputy Chief
* Ambulance 12-8 a 1531 hours
Mutud aid departments responded with 4 engines
and 3tankers. Approximately 50 firefighterswere
on scene when the structural collapse occurred at
1705 hours.

Structure

The incident structure was a balloon-frame
condructed, two-story, single-family residence built
in the 1890s (Photos 1&2). Each floor had
gpproximately 980 square feet of furnished living
area, with a 980 square foot unfinished basement.
The firgt floor had a living room, dining room and
kitchen. Therewas a60 squarefoot covered back
porch at therear of the structure. The second floor
had severa bedrooms. Exterior construction was
wood clapboards over rough timber framing. The
roof consisted of tin sheeting and the house set ona
70x100 foot leve lot. Interior construction was
plaster over wood lathe. Over theyears, remodeling
had concealed an interior brick chimney that wasno
longer inuse. Thechimney had been removed below
theroof lineand wasnot visblefrom the exterior.

According to the insurance adjuster, the origin and
cause of the fire was faulty electrical wiring in a
receptacle behind the couchin theliving roomonthe
first floor. The occupants of the home evacuated
prior to arriva of firefighters.

Weather

At the time of the fire, the weather was overcast
with atemperature of approximately 45°F. Atthe
time of the collapse, dusk was approaching with
faling temperatures and negligiblewind.

INVESTIGATION

On January 20, 2003, at 1501 hours, the victim and
two other fire fighters were dispatched to an
apartment fire in Engine 12-2 (Note: the initial
dispatch incorrectly stated an apartment fire).
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Thevictimwasdriving. Another firefighter whowas
familiar withtheareacould only recal anursng home
that could be considered an apartment. Thevictim
radioed for additional resources (two additiona
tankersand two ambul ances) en route based onthis
fact. Thefirefighterscould seesmokeinthedistance
andonarivd a 1514 hours, found atwo-story sngle
family resdenceheavily involved. Thick black smoke
and flames were blowing from the second floor
windows and from under the roof eves. Some of
the windows had aready self-vented. The victim
was the Incident Commander (IC) for ashort time
until theAssgtant Chief arrived onthe scenein Engine
12-1 at 1518 hours and assumed command.

Engine 12-2 was positioned on the east Side of the
structure. Engine 12-1 was the second apparatus
on the scene at 1518 hoursand Tanker 12 arrived at
1520 hours and began water supply to Engines 12-
1 and 12-2.

Thevictimand aDeputy Chief madeaninterior attack
through the rear of the structureusing a1-1/2 inch
hand line. Heavy smoke and flames persisted,
prompting the IC to switch from an offensive to a
defensive attack. At 1550 hours, the IC called for
an evacuation and surround and drown. Numerous
hand lineswereused fromall exposuresides. During
thistimeapartid interior floor collapse had occurred
inthedining room. (Note: the collapsewasheard
and seenthrough the dining roomwindows). After
gpproximately 20-25 minutes, the fire was knocked
down and the overhaul operationswereinitiated.

The Deputy Chief and another firefighter climbed a
ladder from the ground to the roof of the back porch.
(Note: The second floor stairs were completely
burned out but the floor was still intact). Atthe
same time, the victim and two other fire fighters
entered the structure through the back door and
began overhaul operationsin theliving room. They

were looking for hot spots within the walls. The
victimwastheonly firefighter wearing asd f-contained
breathing apparatus (SCBA) but the facepiece was
not donned and none of the fire fighters had an
activated PASSdam. (Note: Thefirefightershad
manual or secondary PASS devices that were
either ontheir beltsor intheir pockets).

At 1700 hours, the Deputy Chief and thefirefighter
that entered through the second story window used
their ax handle to sound the floor before entering
and cautiously climbed into the back bedroom and
entered the central portion of the structureto begin
overhauling attic hot spots. Prior to entering the
hallway they encountered a 2 foot diameter hole
burned through thefloor. The Deputy Chief warned
thefirefighter of the hole and they both jumped over
it and proceeded into the hal lway. Asthey entered,
they noticed abrick chimney againg thewal| adjacent
to the burned hole in the floor. The Deputy Chief,
while using a pike pole on the celling, noticed the
chimney beginning tolean forward. Heplaced both
his hands against the chimney while straddling the
burned hole in the floor and verbally ordered the
other firefighter out of the structure becauseacollgpse
wasimminent. The other firefighter quickly exited
the structure through the back window. The Deputy
Chief was unable to use his hand held radio in his
bunker jacket pocket. The Deputy Chief held the
chimney back for afew secondsand quickly exited
as the chimney collapsed behind him onto and
through the second floor.

At the sametimethat the Deputy Chief and firefighter
were on the second floor, the victim and two fire
fighterswereworking undernesth ontheground floor.
They did not hear the Deputy Chief'swarnings about
theimpending collgpse. Thefirefighterswerelocated
againgt the southern exterior living roomwall when
the ceiling and chimney collapsed on them at 1705
hours (Diagram and Photo 3). The victim was
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trapped under the second floor structural members,
floor boards, and the chimney debris. Theother fire
fightersweretrapped in apocket against thewall.

Within secondsafter the collapse, arapidintervention
team (RIT) entered the structure and immediately
began search and rescue for the three trapped fire
fighters. Within a minute, one of the trapped fire
fighterswasydling out tothe RIT teamwhilefreging
himsalf fromthe collapse. Another firefighter was
rescued after hisleg and foot became disentangled
from the debris. Hewas carried from the structure,
loaded into an ambulance and transported to the
hospital. Thevictimwasthelast to berescued about
10 minutes after theinitia collapse. TheRIT team
used power sawsto cut through the wooden debris
and started a bucket brigade to remove the debris
trgpping thevictim.

The | C remained outside while other officerswent
inside the structure assisting with the rescue. The
scene became somewhat chaotic with al firefighters
wanting to help with search and rescue. The IC
ordered severd firefightersto shoretheexterior wals
to prevent asecondary collgpse. Rescue and shoring
occurred Smultaneoudly.

Paramedics administered life support to the victim
prior to his extrication, and once free, he was
transported to an awaiting life flight helicopter and
flown to the hospital. The victim was pronounced
dead in the hospita at 2030 hours.

CAUSE OF DEATH

Themedicd examiner'sreport ligedthevictim'scause
of death as compressional asphyxia as a result of
being trapped from falling debris.

RECOMMENDATIONSDISCUSSION
Recommendation #1: Thelncident Commander
should ensurethat an assessment of the stability

and safety of the structure (e.g., roofs, ceilings,
partitions, load-bearing walls, floors, and
chimney) is conducted before entering fireand
water-damaged structures for overhaul
operations.!

Discussion: Dueto the destructive powers of fire,
most structuresthat have beeninvolvedinfiresare
structurally weakened. Anaysisof the exterior of
the structure should be performed continuoudy while
conducting interior operations. Similarly, before
overhaul operations are begun, the structure should
be determined safe to work in by the IC and a
designated Safety Officer. If necessary, thel C should
seek the help of qualified structural expertsto assess
the need for the removal of dangerously weakened
congtruction, or should make provisionsfor shoring
up load-bearing walls, floors, ceilings, roofs, or asin
this case, abrick chimney. In thisincident, had a
thorough assessment been made of the structure,
including the chimney, overhaul could have been
delayed until the areaaround the chimney had been
demolished or stabilized.

Recommendation #2: Thelncident Commander
should establish and monitor a collapse zone
to ensure that no activities take place within
thisarea as part of overhaul operations.**

Discussion: During fire operations, two rulesexist
about structural collapse: (1) the potential for
sructurd falure dwaysexistsduring and after afire,
and (2) acollgpse danger zone must be established.
Thefirebuilding was unstable and began to collgpse
during the fire suppression operations(Note: there
wasa prior collapsewithin the dining room), the
interior stairwell had been destroyed, and the second
floor had been burned through in one location. A
defensive attack was declared soon after fire
suppression activities began. Part of a defensive
drategy isestablishing and moving firefightersoutsde
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of the collapse zone. A collapse zone is an area
around and away from a structure in which debris
might land if astructure fails. In thisincident, the
collapse sequence would have been harder to predict
based on the fact the chimney had been concealed
and removed below theroof line. Immediate safety
precautions must be taken if factors indicate the
potentia for abuilding collgpse. All personsoperating
insde the structure must be evacuated immediately
and a collapse zone should be established around
the perimeter. The collapse zone area should be
equal to the height of the building plusan additional
alowancefor debrisscater, and at aminimum should
be equd to 1-Y2timesthe height of the building. For
example, if thewall were 20 feet high, the collapse
zone boundary should be established at |east 30 feet
away fromthewall. Once acollapse zone has been
established, the area should be clearly marked and
monitored, to make certainthat nofirefightersenter
thedanger zone.

Recommendation #3: Fire departments should
ensure that an Incident Safety Officer,
independent from the Incident Commander, is
appointed and on scene early in the fire
operation.258

Discussion: According to NFPA 1561, Sec. 4.1.1,
thelCisresponsiblefor the overdl coordination and
directionof dl activitiesat anincident. Thisincludes
overal respongbility for the safety and health of all
personnel operating on the fire ground. Whereas
the IC isin overal command at the scene, certain
functions must be del egated to ensurethat adequate
scene management is accomplished. NFPA 1500,
Sec. 6-1.3 gtates, “Asincidentsescaateinszeand
complexity, theincident commander shdl dividethe
incident into tactical-level management units and
assign anincident safety officer to assesstheincident
scenefor hazardsor potentid hazards.” Theincident
safety officer (ISO) is defined as “an individua

gppointed to respond to or assigned at an incident
scene by the incident commander to perform the
dutiesand responsibilities specified inthisstandard.
Thisindividua can bethe hedlth and safety officer or
it can beaseparatefunction.” NFPA 1521, Sec. 2-
1.4.1 sates, “an incident safety officer shall be
appointed when activities, size, or need occurs.”
Each of these guiddines complements each other and
indicates that the incident commander isin overdll
command at the scene, but oversight of dl operations
isdifficult. On-scenefirefighter hedth and safety is
best preserved by delegating the function of safety
and hedlth overgght to asafety officer. Inthisincidert,
asafety officer was not designated. A designated
safety officer could have ass sted with continud size-
up and timely communications regarding safety on
thefireground.

Recommendation #4: Fire departments should
ensure consistent use of personal alert safety
system (PASS) devices even during overhaul
operations.®1°

Discussion: PASS devices are e ectronic devices
worn by thefirefighter that emit aloud and ditinctive
sound (darm) if thefirefighter ismotionlessfor more
than 30 seconds. Thereare several typesof PASS
devices available. One type isintegrated into the
SCBA andisactivated when the SCBA air cylinder
isturned on. Manual or secondary PASS devices
are also used throughout thefire service. Thelatter
devicesrequirethefirefighter to actively turnonthe
deviceasneeded. All firefightersshould be eguipped
with a PASS device and instructed to activate the
deviceimmediady upon entering any hazardousarea.
In thisincident, the victim had a secondary PASS
deviceonthebdt of hisSCBA that wasnot activated.
Theother trapped firefightersaso had manua PASS
deviceswhich had not been activated. A sounding
PASS darm would have assisted the RIT team in
locating the exact location of the trgpped firefighters.
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Recommendation #5: Firedepartmentsshould
ensure that fire fighters who enter hazardous
areas, e.g., suspected unsafe structuresduring
overhaul, be equipped with two-way
communications with I ncident Command.®

Discussion: Although face-to-faceisthebest form
of communication, radio communication should be
used when face-to-face communication is not
possble. Radiosare essentid for efficient fireground
operations and kegping unitsin communication with
one another. They provide a means to update
progress and are necessary to reguest assistance.
Thefirefighter on the second floor, who witnessed
the Deputy Chief holding the chimney back, wasnot
equipped with a two-way radio. If he had been
equipped with a portable radio, the Incident
Commander may have been able to evacuate the
structure prior to the collgpse that trapped thevictim
and thetwo other firefighters.
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Photo 1. Front of incident structure
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Photo 2. Rear of incident structure
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